Abstract: From the perspective of socialization theory, one aspect of the family environment that has been hypothesized to be one of the strongest predictors of offspring's substance use is parenting style. This study examined the associations between offspring's perspectives of fathers' and mothers' parenting styles and the polysubstance use (PSU) in biological and adoptive families by youth and young adults. Long-term influences of the parenting styles of fathers and mothers were also investigated by using longitudinal data on offspring's PSU. Results of structural equation modelling analyses showed that offspring's time 1 PSU scores were significantly related to both positive and negative parenting styles, whereas overall time 2 PSU scores were more strongly related to offspring's age and gender than parenting. In both time 1 and time 2 models, different paths were found to be significant for paternal and maternal parenting models. Only adopted offspring PSU scores were found to be significantly influenced by parenting of both fathers and mothers when offspring became older. These findings confirm: (a) the uniqueness and potential vulnerability of adopted offspring in relation to PSU, (b) the difference in influence for fathers' and mothers' parenting on offspring's PSU, and (c) the long-term influences of parenting style on adopted offspring.
The abuse and misuse of a wide variety of illicit substances have been a major public health problem all over the world (Kendler et al., 2012) . Research in the field of substance use has focused on the use of specific single substances such as tobacco (smoking), alcohol, marijuana, etc. However, an increasing number of studies have been reporting that polysubstance use (PSU) is a growing problem in the general population (e.g., Schensul, Convey, & Burkholder, 2005) . There is an increasing awareness and recognition of PSU and problems associated with this behaviour (e.g., Pape, Rossow, & Storvoll, 2009 ). More importantly, population-based research conducted in the United States and Canada has shown that PSU is common in the general youth population (e.g., Brière, Fallu, Descheneaux, & Janosz, 2011) .
From the perspective of socialization theory, the environment that parents create and develop through parental socialization (i.e., parenting) has been hypothesized to be one of the strongest predictors of youth and young adult PSU (e.g., Barnes, Hoffman, Welte, Farrell, & Dintcheff, 2006) . In the last three decades, a significant number of studies have investigated the predictors of initiation, trajectories, and severity of youth and young adults PSU. Predictors examined have included families' socio-economic status (e.g., Patrick, Wightman, Schoeni, & Schulenberg, 2012) , parental influences (e.g., Bahr & Hoffmann, 2010) , peer influences (e.g., Barnes, Jansson, & Stockwell, 2011) , behavioural genetic factors (e.g., Creemers et al., 2011) , and psycho-social development (e.g., Jones, 2011) .
It has been commonly assumed that as children get older, parents begin to play a less important role, and other influences such as peers and media trends become more powerful forces in directing and leading young people's behaviours (Lac, Alvaro, Crano, & Siegel, 2009 ). Due to this assumption, even parents themselves might doubt their importance and feel less confident. However, evidence from two studies indicate that parents do, in fact, play an important role in terms of the development of their adolescent offspring (Hair, Moore, Garrett, Ling, & Cleveland, 2008; Padilla-Walker, Bean, & Hsieh, 2011) . Moreover, a number of researchers in the field of behavioural genetics have been reporting on the combinations and interactions between parental behaviours, heritability (genetic influences), and shared (family) environmental influences (e.g., Creemers et al., 2011; Kendler et al., 2012) .
Parenting Styles and Polysubstance Use
Family socialization is a broad concept that consists of numerous components that can have an important role in predicting offspring substance use patterns. For example, based on their systematic review of longitudinal studies of adolescent alcohol use, Ryan, Jorm, and Lubman (2010) identified that parental modelling, monitoring, parental disapproval of drinking, general discipline, and parental support, as well as parent-child relationship quality and communication, were significant factors for both initiation and the levels of drinking in late adolescence and young adulthood. Other studies have examined different aspects of family socialization or similar aspects under different terms such as cohesion, overprotection, care, warmth, autonomy granting, etc. (e.g., Barnes et al., 2006; Creemers et al., 2011; Jiménez-Iglesias, Moreno, Granado-Alcón, & López, 2012; Latendresse et al., 2010) , and have found that those aspects of parenting are significantly associated with adolescent substance use.
Another common way to examine the influence of parenting patterns on offspring outcomes is to employ the four general categories of parenting styles: authoritative, authoritarian, permissive, and neglectful (Bahr & Hoffmann, 2010; Patock-Peckham, King, Morgan-Lopez, Ulloa, & Moses, 2011; Piko & Balázs, 2012b; Zeinali, Sharifi, Enayati, Asgari, & Pasha, 2011) . Research by Bahr and Hoffmann (2010) shows that authoritative parenting (highly demanding, highly responsive, monitoring closely, providing high levels of support and warmth) diminished the likelihood of adolescents choosing to engage in risky forms of substance use, even when they had friends who use alcohol or other drugs, thus showing that parents can be a significant influence on the risk-taking behaviours of their adolescents.
The influence of parents, and particularly fathers, has been highlighted by Padilla-Walker et al. (2011) . This study highlighted the importance of positive fathering -suggesting the unique importance of fathers, particularly in relation to externalizing and internalizing behaviours (Padilla-Walker et al., 2011) . In other words, the quality of the parent-adolescent relationship matters, even for adolescents beginning the transition to adulthood. These parenting patterns were not only predicted by earlier parenting, but appeared to represent distinct and important aspects of parenting during adolescence (Hair et al., 2008) . This suggests that despite the increased distance between children and parents during adolescence, parenting continues to be strongly related to adolescents' personal characteristics and behaviours. Further evidence for this is discussed below:
Parenting, peer influences, and PSU. Although several studies have suggested that association with deviant peers may play a more important role in adolescents' polysubstance use than parents, more research has found that parenting styles remain a primary determinant of polysubstance use across adolescence (Cleveland, Feinberg, & Greenberg, 2010) , and parents still have a significant influence on their offspring's substance use after controlling for association with deviant peers (Barnes et al., 2006; Dorius, Bahr, Hoffmann, & Harmon, 2004; Piko & Kovács, 2010) . Additional support for the importance of parental influence is provided by Grace Barnes and her colleagues (2006) who examined six waves of longitudinal data from 506 adolescents about their alcohol use, illicit drug use, delinquency, parenting styles (support, communication, cohesion, and monitoring) and peer deviance. Barnes et al. concluded that the effects of parenting do indeed buffer the influence of peer deviance on the upward trajectory of these problem behaviours during adolescence. There is also strong evidence that "positive parenting" (i.e., high levels of parental knowledge or low levels of inconsistent discipline) is linked to the types of friends that adolescents associate with, further protecting their child from engaging in substance use (Cleveland, Feinberg, Osgood, & Moody, 2012) . Taken together, research indicates that parents serve a vital function in that they may decrease, or even increase, the likelihood of their offspring's initiation and trajectories of substance use even when offspring get older (Lac et al., 2009) . Additionally, based on their review of research on parental styles and substance use, Becoña et al. (2012) concluded that "an adequate parental style helps to cushion the influence of peers or of personal problems that may be related to substance use…. There is no doubt that parental styles can increase the risk of drug use or help to protect against it" (p. 2).
Monitoring. Monitoring is a concept widely used to describe a parental child rearing strategy, yet it is not uniformly defined. In existing studies, monitoring contains various components, and monitoring itself is an aspect of various concepts of parenting; thus, a variety of measures have been utilized to assess this construct. It has, for instance, been defined as parental knowledge of children's activities/whereabouts/peer relationships (e.g., Dorius et al., 2004; Bohnert, Anthony, & Breslau, 2012; Patock-Peckham et al., 2011) , discipline, that is parents' use of clear and consistent rules (Cleveland et al., 2010) , control or parents' attempts to direct, guide, and modify behaviour in their children -including suggestions, instructions, commands, rules, threats, and punishments (e.g., Dorius et al., 2004) , and/or "a way of transmitting behavioural norms for children" (Piko & Balázs, 2012a, p. 353) . Moreover, this commonly used concept has been reinterpreted by numerous researchers over the last decade. For instance, Jimenez-Iglesias and her colleagues (2012) defined monitoring as a bidirectional communication and relationship between parents and offspring. Meanwhile, Kerr, Stattin, and Burk (2010) interpreted it as a twofold parental knowledge gained via both parental solicitation (parents' tendencies to actively seek information about their children) and offspring's disclosure of information. In spite of this inconsistency, monitoring (or its absence) is the most frequently studied and identified predictor for adolescents' substance use (e.g., Barnes et al., 2006; Bohnert et al., 2012 ).
According to the contemporary studies, parental monitoring (particularly knowledge of children's whereabouts) was the most significant protective factor for adolescents for smoking, binge drinking, and marijuana use (e.g., Piko & Kovács, 2010) . Jiménez-Iglesias et al. (2012) , who conducted their study with 15,942 Spanish adolescents, indicated that perceived parental knowledge of a young person's whereabouts was negatively associated with substance use and had, in most cases, greater importance for the prediction of consumption than the adolescents' gender. Therefore, perceived parental knowledge was, along with age, the most relevant variable in substance use. The literature on parental monitoring, therefore, suggests that such monitoring, although used less as an adolescent gets older, is a highly significant method of preventing an upward trajectory of substance use even if such a trajectory has already begun, and can be an important deterrent for substance use in older adolescents (Barnes et al., 2006) . Still, although parenting style is clearly important, it is not the only factor that plays a role in the development of substance misuse issues. Also significant are inherited genetic traits.
Behavioural Genetic Approach
In the field of substance use studies, the behavioural genetic approach makes its contributions by studying the inheritance of behavioural traits through twin studies or adoption studies, and through the rapidly evolving new field of molecular genetics (Plomin & Colledge, 2001) . In fact, substance use is one of the most active areas of behavioural genetic research (Dick, Prescott, & McGue, 2009 ).
Quantitative genetics. Twin studies typically look at influences of genetic, shared environmental, and non-shared environmental factors. In their twin study of adolescent substance use, Derringer, Krueger, McGue, and Iacono (2008) found weak heritability early in adolescence, but increasing heritability later in adolescence. In other words, adolescents are more influenced by environmental factors than adults, but over time, heritability becomes more significant, especially if environmental factors have not assisted in mitigating heritable issues. Further, several studies found that the strongest genetic influence has generally been found for heavier stages of substance use, and the relatively stronger influence of shared environmental factors has been found on initiation, use, and non-diagnostic problematic substance use (Creemers et al., 2011; Derringer et al., 2008; Dick et al., 2009 ).
Molecular genetics.
By employing the molecular genetic strategy, Ducci et al. (2011) examined the developmental change in gene effect by looking at the role of genetic variation within two gene-clusters on smoking in adolescents and mid-adults. Their findings suggested that these gene-clusters were involved in different stages of the process leading to nicotine addiction. One cluster was found to have a significant impact on smoking in adolescence (initiation and novelty seeking), but its impact declines with age and becomes undetectable in mid-adulthood. The other cluster was found to be significant for the mid-adult sample only. In other words, this gene-cluster impacts on continuation of smoking and/or increasing severity, but not on initiation. This study shows that different gene-clusters may affect behavioural outcomes differently at different points in our lifespan (Ducci et al., 2011) .
Gene-environment interaction. While some behavioural genetic studies have been providing strong evidence for the importance of environment, it is now widely accepted that both genes and the environment play an important role in predicting substance use and dependence (Plomin & Colledge, 2001) , and these "genetic and environmental influences are likely to combine in complex ways" (Dick et al., 2009, p. 445) . Gene-environment interaction implies that environmental stimuli can modify the importance of genetic influences on substance use. Creemers et al. (2011) investigated gene-environment interactions in adolescence. They found that carrying genetic risk markers was not directly related to adolescents' substance use, but certain parenting styles were. Overprotection increased the risk of regular alcohol use, whereas the risk of cannabis use was enhanced by parental rejection, and buffered by emotional warmth (Creemers et al., 2011) . These findings confirmed that "some environments exacerbate the expression of genetic predispositions, whereas others are protective" (Dick et al., 2009, p. 445) .
Although new knowledge is constantly being added to our understanding of geneenvironmental interactions, findings from existing studies about adopted offspring, particularly their substance use patterns and/or overall well-being are not consistent or conclusive. For example, Fergusson, Lynskey, and Horwood (1995) reported that adopted children had a higher rate of substance use behaviours than children from biological families. However, the Colorado Adoption Project found that adoption status did not appear to be a predictor of substance use in adolescence (Wadsworth et al., 1997) . More recently, Kendler et al. (2012) , in their large-scale adoption studies of substance use, found evidence for gene-environment interaction even though their initial aim was not to find out whether adopted youth were at higher risk than their biological counterparts. Thus the findings of Kendler and colleagues show that adopted children with a high genetic risk for substance misuse are more sensitive to the deleterious effects of adverse family environments than those with a low genetic risk. In other words, genetic effects on substance abuse were "less potent in low-risk than in high-risk environments" (Kendler et al., 2012, p. 695) .
Challenges (Gaps) in the Current Parenting-PSU Studies
Mother/father parenting. Mothers' care-giving behaviour and/or "mothering" are often considered as "parenting" behaviour as a whole (Hair et al., 2008; Latendresse et al., 2010) . Additionally, most studies examining parenting styles and influences examine these variables with mothers and fathers lumped together with the word "parents" at the item level (e.g., Barnes et al., 2006; Patock-Peckham et al., 2011) . For example, mothers who participate in research are often asked to report on the parenting strategies of the children's fathers. Research has demonstrated, however, that reports of paternal parenting differ for mothers and fathers (Mikelson, 2008 , as cited in Pougnet, Serbin, Stack, & Schwartzman, 2011 . Further, several studies have found that mothering had greater influences than fathering; however, they also suggested that separating mother and father variables could provide more nuanced insights into the influence of parenting (e.g., Patock-Peckham et al., 2011) . One of the earliest studies of mother/father parenting, conducted by Bogenschneider, Wu, Raffaelli, and Tsay (1998) found different aspects of parenting styles to be significant for mothers and for fathers. Mothers' responsiveness was found to be associated with adolescents' closeness to and relying on peers over parents, which, in return, predicted adolescents' substance use. Whereas, fathers' closer monitoring was directly associated with lower substance use, with stronger effects among fathers' more disapproving values regarding adolescents' alcohol use (Bogenschneider et al., 1998) .
Today, fathers' influence and unique parenting functions are receiving more attention such that fathering variables are now more often included and fathers are also participating more frequently as informants (participants) in more studies (Hair et al., 2008) . This inclusion of fathers has generated a variety of findings:
1. Dorius et al. (2004) showed that only closeness to father moderated the association between peer substance use and adolescent marijuana use. Closeness to mother and parental support (mother/father not separated) were found not significant. These findings suggested that during adolescence, father involvement may be particularly important in helping adolescents resist peer pressure to use drugs (Dorius et al., 2004) .
2. Patock-Peckham et al. (2011) found that for sons, only mothers' low level of monitoring was indirectly linked to alcohol-related problems through high impulsiveness, whereas, for daughters, only fathers' monitoring was directly and indirectly linked to alcoholrelated problems through impulsiveness.
3. Piko and Balázs (2012b) conducted a study on the role of authoritative parenting style (responsiveness and demanding-ness) in adolescents' depressive symptomatology. They found that, for boys, only mothers' responsiveness was a significant predictor. For girls, however, fathers' responsiveness and demanding-ness were both found to be significant protective factors (Piko & Balázs, 2012b) .
These studies showed the importance of parental gender difference as well as the importance of opposite sex parental influence (Patock-Peckham et al., 2011; Piko & Balázs, 2012b) . We believe that we must recognize that the style of child rearing may vary for father and mother, and that even the same parenting style can affect offspring differently depending on which parent uses which particular parenting styles. Therefore, the effect of the different styles of both father and mother need to be studied further and more in-depth.
Age. Also important to our understanding of the impact of parental factors on the development of substance abuse issues is the age of the child. As Hair et al. (2008) stated, it is still unknown or not well studied whether or how these parental factors influence substance use behaviours for older adolescents and young adults because most of the studies are cross-sectional and tend to focus only on young adolescents (Hair et al., 2008) . Based on their review of behavioural genetic studies, Dick et al. (2009) also pointed out that the heritability estimates are consistently higher in adulthood than in childhood/adolescence and that the importance of different environmental factors also may vary across the lifespan. Therefore, the developmental stage (age) of the participants appeared to be of critical importance.
One of these environmental factors, parental influence, is widely thought to lessen in adolescence (Patock-Peckham et al., 2011) . To challenge this assumption, Patock-Peckham and colleagues explored the possibility that parental influences and the effects of adequate parenting styles may extend into "emerging adulthood", a stage in which the parents may not always be present to engage in active monitoring. Based on their study of university students, they found that parental monitoring reduces alcohol-related problems when offspring may be beginning to show signs of independence (Patock-Peckham et al., 2011) . Given these findings, we suggest that there is a need to study these relationships longitudinally, and to include older offspring (youth as well as young adults).
In summary, numerous studies provide evidence that parenting directly affects offspring's substance use, and also buffers the influence of peer deviance. Various parenting components and behaviours are found to be important protective or risk factors. There is growing recognition of the importance of behavioural genetic studies in this topic, which investigate the effects of both heritable and environmental factors on substance use and their interaction effects. Despite the fact that there is an extensive literature regarding the associations between parenting and substance use, studies which can control heritability (genetics), which investigate mother's parenting and father's parenting separately, and which consider these association in the lifespan by studying older offspring are scarce. Based on the consideration of the limitations and critiques of studies, the current study endeavours to deepen our understanding of the relationship patterns between parenting styles, offspring's adoption status, and substance use by examining this relationship at two points in the lifespan (ages 14 to 25 and 21 to 33). The main objective in the current study was to examine "how are parenting styles in the first 15 years of offspring's lives related to offspring's polysubstance use?" The conceptual model of the current study is presented in Figure 1 . The following were the research questions of the current study:
1. Do fathers' and mothers' parenting styles influence offspring differently? 2. Do parenting styles influence biological offspring and adopted offspring differently? 3. Do parenting styles have significant influences on offspring polysubstance use at adolescence (time 1) and later in life -young adulthood (time 2)?
Method
The data for the current study are taken from the Vancouver Family Survey (VFS). The VFS was conducted as a two wave longitudinal survey in Vancouver, British Columbia, Canada. The primary objective in the VFS was to examine the associations between the family environment and the risk for substance use in biological and adoptive families in a general population sample (Barnes, Murray, Patton, Bentler, & Anderson, 2000) .
Participant Selection
In the original design for the Vancouver Family Survey (VFS), Gordon Barnes, David Patton, and Sheila Marshall proposed to screen over 100,000 families to identify a sample of intact families with children in the 14 to 25 age range living at home (Barnes, Patton & Marshall, 1997) . The sample for the data collection was identified through a directory of telephone listings in the Greater Vancouver area. The data collection was restricted to intact families to allow an examination of the influence of both parents on the development of offspring. Children in the adopted families had to be adopted before the age of five and most adoptions occurred early in the first year of life. The sample excluded adoptive families where there existed any biological relationship with one of the parents. The participants were also restricted to respondents who were fluent enough in English to answer the questionnaires.
In the end, this process yielded a large (n = 5,120) sample of biological families eligible for participation, but only 177 adoptive families. Biological families were then selected at random for recruitment into the study, along with all of the identified adoptive families (Barnes et al., 1997) . Families were contacted by telephone and an attempt was made to arrange a visit to each family to administer questionnaires to both parents and the youngest child in the 14 to 25 age range. Families were only included if all three family members were willing to participate. This procedure yielded data on a sample of 477 biological families and 75 adoptive families (participation rate of 53%). Due to the fact that the screening process was very costly, the recruitment strategy was expanded to include recruitment through newspaper advertisements and referrals. This process produced an additional 57 adoptive families. Demographic comparisons were made between the random and non-randomly selected adoptive families. There were no differences between these groups except on mothers' education (15 years of education versus 14 years in the random sample) (Barnes et al., 1997) . In the process of data cleaning, three randomly selected adoptive families, one non-randomly selected adoptive family, and one biological family were dropped for not meeting the inclusion criteria of this study. This produced a final sample of 601 families at wave 1.
Beginning in 2003, follow-up data at wave 2 were collected for the young adult sample of participants in the VFS (now ages 21 to 33). A total of 215 females and 190 males (n = 405) were re-interviewed, either in person or by use of the mail-out method. This represented 67% of the participants originally tested in time 1. The refusal rate for this project was 18% with the remaining 15% of the sample lost for other reasons including death or failure to locate the individual (Barnes, Anderson, & Jansson, 2008) . The final data was comprised of 328 offspring from biological families and 77 offspring from adoptive families. Data for time 1 participants who did not participate at time 2 were excluded from this analysis.
In the VFS, data on parenting patterns were collected in the first wave of interviews only. In the current study, only offspring's perspectives of parenting styles were analysed due to the fact that several parenting style variables were only available from offspring's perspectives in the VFS data set. Potentially significant variables, such as monitoring and coercion were not included in the parents' questionnaire.
Measures
Substance use. Alcohol consumption was measured with the Volume-Variability Index (Cahalan & Cisin, 1968) report on alcohol consumption patterns in the past year. Based on responses to these questions, a score measuring the daily volume of alcohol consumption was calculated. Smoking scores were derived based on the number of days smoked and the average number of cigarettes consumed over the past 30 days. Marijuana and other illicit drug use (cocaine or crack, LSD, Speed, Heroin) were assessed by items regarding the frequency of use for these substances in the past 12 months. Marijuana was treated as a separate drug use item, and the other drugs were combined to form an "other illicit drugs" scale.
For both the first and the second wave of data collection, exactly the same scale items were administered and scores were calculated by the same procedure. Based on these four substance use data, the standardized Polysubstance Use (PSU) variables for each wave were created by researchers who were also analysing VFS data (M. Jansson, personal communication, November 28, 2011). These variables were created by using the following strategies: (a) compute standardized individual scores of alcohol use, smoking, marijuana and other drugs; (b) calculate average overall score based on these four individual standardized scores; and (c) standardize this overall average score.
Demographics. Age (14 to 25 at time 1 and 21 to 33 at time 2), gender, and adoption status were used for the current study as demographic predictors.
Parenting styles. Parenting style data consists of 10 parenting variables measured by three different measurement tools. All data on parenting styles were based on respondents' perspectives on their parents' parenting styles in the first 15 years of their lives.
Cohesion. Family cohesion defined as "the emotional bonding that family members have toward one another" (Olson & Tiesel, 1991, p. 1) , was assessed by utilizing the Family Adaptability and Cohesion Evaluation Scales II or FACES II (Olson & Tiesel, 1991) . It was a joint measure of "parents' cohesion" instead of father/mother separated cohesion. Test-retest reliability for the cohesion scale over a four week period is r = .83 (Olson & Tiesel, 1991) . In the VFS, internal consistencies for the cohesion scale were .88 (Barnes et al., 1997) . (Parker, Tupling, & Brown, 1979) was utilized for assessing care and overprotection. The PBI contains 13 items measuring parental overprotection and 12 items assessing parental care. High care is defined by affection, emotional warmth, empathy, and closeness. High overprotection has been defined as control, intrusion, excessive contact, and prevention of independent behaviour. Testretest reliability of the care and overprotection scales over a three week interval are r = .74 and r = .69 respectively (Parker et al., 1979) . In the VFS, offspring filled the instrument out twice, once for each parent. Internal consistencies of the care and overprotection scales were as follows: maternal care .90; paternal care .91; maternal overprotection .85; paternal overprotection .80 (Barnes et al., 1997) . Barnes and Farrell's study (1992) were also completed by offspring. Mother and father support were separately measured, each consisting of four items. Mother and father coercion were also measured separately with three items each (Cronbach's alpha = .52 for mother coercion and .58 for father coercion). Monitoring consists of two items about "parents' monitoring" instead of father/mother separated items (Cronbach's alpha = .71); "how often did you tell your parents where you're going to be after school?" and "how often did you tell your parents where you're really going when you went out evenings and weekends?" (Barnes et al., 1997) .
Care and overprotection. The Parker Parental Bonding Instrument or PBI

Support, monitoring, and coercion. Parental support and control (monitoring and coercion) items taken from Grace
Analysis Procedures
The first step in the data analysis involved examining the patterns of perceived parenting styles and substance use in biological and adopted offspring. These patterns were examined with multivariate analysis of variance (MANOVA). The between-subject independent variables were offspring's gender, adoption status (biological vs. adoptive), and their interactions. In addition, the bivariate associations between predictors, parenting style, and the substance use dependent variables were calculated in order to determine which variables were correlated with each other and needed to be included in the further analysis. The next step involved building a structural equation model by utilizing EQS 6.1 (Bentler, 2004) using the maximum likelihood solution. First, we looked at the measurement structures in each of the domains. We executed confirmatory factor analysis for parenting styles and substance use. The substance use measures seemed to fit together on a polysubstance use latent factor; however, since standardized composite PSU variable showed better overall fits in the later analysis, this variable was selected instead of the latent factor. In the proposed conceptual model (see Figure 1) , the parenting style variables fit onto four latent factor variables: positive parenting (cohesion, monitoring, support, and care) by father; positive parenting by mother; negative parenting (coercion and overprotection) by father; and negative parenting by mother. However, the potentially most significant variables (monitoring and cohesion) were assessed by father/mother joint measures in the original VFS, hence, not available separately for father and mother; at the same time, we particularly wanted to test whether these variables fit onto both father and mother latent variables. Therefore, in the end, the mother and father models were built and examined separately. Both models contained monitoring and cohesion loaded on the latent factor -positive parenting. Coercion and overprotection variables each from father and mother were considered to be potentially negative parenting variables; however, these two variables did not fit well onto a joint latent factor. Therefore, these variables were examined as independent predictors in each model.
In the following stage, we began to build the structural pathways in the overall model. The pairwise covariance matrix was employed to handle missing data. The LaGrange and Wald test as well as the Comparative Fit Index (CFI) and the Root Mean Square Error of Approximation (RMSEA) guided us to add and subtract paths in the models until the model reached a satisfactory level. It turned out that this structural pathway model works for both time 1 and time 2 models as well as for both mother and father models. In the final stage of model building, we employed the multiple group constraints model -adopted offspring group and biological offspring group, for all four models. To achieve a "good fit" in the constrained models, paths were modified and constrained paths were determined. Some non-significant paths were retained in models when they were significant in other models such as direct paths from gender to PSU and offspring age to PSU. Criteria used to judge the fit of a final solution included reaching a χ² to degrees of freedom ratio of less than two to one, a CFI of over .90, and RMSEA of less than .10 (Byrne, 2012) .
Results
Comparisons between Biological and Adoptive Samples
The results of the MANOVA (see Table 1 ) showed that in both parenting styles and substance use tests, there were significant multivariate between-subjects effects by adoption status (parenting: F = 2.30, p < .05; PSU: F = 13.47, p < .001); and gender (parenting: F = 2.44, p < .01; PSU: F = 3.84, p < .05). The univariate ANOVAs showed that adopted offspring scored lower than biological offspring on cohesion (F = 7.24, p < .01) and monitoring (F = 10.17, p < .01), but higher on mother coercion (F = 4.93, p < .05), father coercion (F = 4.90, p < .05), time 1 substance use (F = 18.88, p < .001), and time 2 substance use (F = 22.03, p < .001). Males scored lower on cohesion (F = 4.34, p < .05), monitoring (F = 8.66, p < .01), and father care (F = 6.38, p < .05), but higher on mother coercion (F = 4.57, p < .05), father coercion (F = 5.56, p < .05), and time 2 substance use (F = 7.36, p < .01). A significant "adoption status by gender" interaction occurred on cohesion (F = 7.86, p < .01), father support (F = 9.44, p < .01), and father care (F = 6.08, p < .05). Particularly interesting to note is the fact that presumably protective factors, such as cohesion, father support, and father care, were reported at significantly lower levels in the adopted male offspring (see Table 2 ). Based on T-tests, the gender differences noted in Table 2 were found to be significant in the adoptive group, whereas, there was no significant gender difference in the biological group.
Correlational Analyses
The correlations of the demographics and parenting styles with the polysubstance use measures are shown in Table 3 . In both biological and adopted samples, high scores in PSU time 1 shows significant correlations with low scores in cohesion, monitoring, father care, and mother care. In addition, high mother support, low father coercion, and low mother coercion were significantly correlated with low PSU in biological offspring, whereas, in adopted offspring, neither coercion scores are significant, but high father support is. The difference between biological and adopted offspring was more noticeable at time 2. For biological offspring, no parenting styles had significant correlations with PSU except monitoring (high monitoring-low PSU), whereas, for adopted offspring, four parenting variables had significant correlation with PSU -cohesion, father support, father care, and mother care.
Moreover, adopted offspring data showed PSU to be significantly correlated with father support at both time 1 and time 2, but not with mother support at either time. Biological offspring data showed a significant correlation with mother support, but not with father support at time 1. These correlations suggest that there are different influences of parenting from mothers and fathers.
Lastly, both biological and adopted offspring data show significant correlations between time 1 and time 2 PSU. This implies that time 1 PSU is predictive of time 2 PSU; however, the aim of this study is to examine the influence of parenting over time, but not moderation and mediation effects of earlier PSU (time 1). Therefore, we decided to analyze time 1 and time 2 PSU in separate models and compare results. Based on these findings, the final version of the structural equation model analysis was determined to consist of four separate multiple group constrained models (i.e., paths for biological and adoptive groups were constrained to be the same) -time 1 father parenting, time 1 mother parenting, time 2 father parenting, and time 2 mother parenting.
Multiple Group Constraints Model Analyses
Once all four overall models -(a) time 1 father, (b) time 1 mother, (c) time 2 father, and (d) time 2 mother) -were found to fit the data reasonably -(a) CFI = 0.95 RMSEA = 0.08; (b) CFI = 0.93 RMSEA = 0.10; (c) CFI = 0.95 RMSEA = 0.08; and (d) CFI = 0.93 RMSEA = 0.10, respectively -these models were tested as two-group (adoptive versus biological) constrained models. At first, the four models were tested for both biological and adoptive groups separately to make sure each model worked for both groups. This process also shows different patterns of significant paths between the two groups. Placing constraints on the structural paths means that these paths are the same in both groups. Therefore, differences in path coefficients between groups would make it necessary to remove the constraints on these paths. The LaGrange Multiplier Test guided us to release constraints when it was necessary. Results of the final structural equation models are presented in Figures 2, 3, 4 , and 5. In the four models, the tested paths are the same even though the respective coefficients may differ. In these figures, unconstrained paths were displayed as bold lines and showed path coefficients for both the adoptive group (A) and the biological group (B). In the figures, only significant path coefficients are shown. If a path is constrained and not significant for both groups, a dotted line is shown.
Time 1 father parenting model. The fit indices for the solution of time 1 father parenting model were considered to be a "good fit" based on recommended criteria: χ² = 84.005; DF = 44; CFI = 0.95; RMSEA = 0.07; R 2 = 0.18 (see Figure 2) . This model showed that gender was significantly associated with monitoring (low for male) and coercion (high for male) for both biological and adopted youth. For the adoptive group, gender was also significantly associated with all three positive parenting variables, whereas for the biological group it was only associated with overprotection (low in male). As expected, the independent monitoring variable and the father positive parenting factor were both found to be directly associated with PSU as protective factors for both biological and adopted offspring. The independent cohesion variable was a significant direct predictor for the adoptive group only. Father coercion was found to be a risk factor for PSU for the biological group only. One unexpected result occurred with father overprotection, which turned out to be a significant protective factor for both biological and adopted offspring. All five covariance paths (shown as curved arrows in the models) were significant for both groups.
Time 1 mother parenting model. The fit indices for the time 1 mother parenting model suggested a moderately good fit: χ² = 98.783; DF = 45; CFI = 0.93; RMSEA = 0.08; R 2 = 0.15 (see Figure 3) . This model shows that the predictor patterns were relatively similar to those found in the father model. However, the mother parenting model yielded several differences with the time 1 father model. In particular the association between gender and mother overprotection was constrained and not significant overall in the mother parenting model. Moreover, mother overprotection was not a significant direct predictor of PSU in either biological or adopted offspring in the mother model. The covariance path between support and care was not significant in this model.
Time 2 father parenting model. The fit indices for the time 2 father parenting model showed a good fit: χ² = 77.103; DF = 45; CFI = 0.96; RMSEA = 0.06; R 2 = 0.07 (see Figure 4 ). In this time 2 model, offspring's gender and age became significant direct predictors of PSU. Higher time 2 PSU scores were associated with male gender and younger age in both biological and adoptive samples. Monitoring, father positive parenting, father coercion, and father overprotection were no longer significant direct predictors for either group; however, cohesion was still a significant protective factor for the adoptive group.
Time 2 mother parenting model. The fit indices for the time 2 mother parenting model showed a moderately good fit: χ² = 94.950; DF = 45; CFI = 0.94; RMSEA = 0.07; R 2 = 0.06 (see Figure 5) . By comparing this model with the time 1 mother model and father models, there are several noticeable differences. In the same manner as the time 2 father model, monitoring and positive parenting are no longer significant for either biological or adopted offspring; however, not only did cohesion remain significant, but also mother coercion and overprotection became significant though only for the adoptive group.
Discussion
The current study attempted to deepen our understanding of the relationship patterns between parenting styles, offspring's adoption status, and substance use for youth and young adults of the Vancouver Family Survey (VFS). It was intended to establish possible differences between father and mother parenting, biological and adoptive groups, and differences by time (maturation). This study also extends the hypothesis of the socialization theory (i.e., that offspring internalize norms and expectations learned through their interaction with parents at a young age and convey them to other contexts later in their lives).
Overall estimate data shows that environmental factors (parenting styles in the first 15 years of offspring's lives) have significant influences on PSU in adolescence (time 1), but these factors become less significant in a later life stage (time 2). R² of both the time 1 father parenting model and time 1 mother parenting model are much higher than the time 2 father and mother models (0.18 and 0.15 versus 0.07 and 0.06 respectively). In the current study, variables such as monitoring, both father/mother positive parenting factors (cohesion, support, and care), and father overprotection, significantly predicted the PSU time 1; however, only offspring's gender and age showed significant paths to PSU at time 2. These findings are consistent with the suggestions made by the behavioural genetic approach, namely that adolescents are more influenced by environmental factors than adults (e.g., Derringer et al., 2008) .
To examine if the influences of father's and mother's parenting styles are different, separate father and mother models were employed in the current study. Although both models appeared to be similar, father's and mother's parenting styles were shown to have differential influences in the current study. The influence of both father and mother overprotection were noteworthy. Since overprotection indicates fearfulness and anxiety for the safety of offspring, and may therefore engender guilt and be experienced as intrusive, it is suggested that this type of parenting might hinder the development of a sense of autonomy, and be linked to various psychological maladjustments and misbehaviours (Creemers et al., 2011) . However, despite the findings of other studies that a higher level of parental overprotection is significantly associated with a higher risk of adolescent alcohol use (e.g., Visser, de Winter, Vollebergh, Verhulst, & Reijneveld, 2013) , in the current study, father overprotection was found to be a significant protective factor at time 1 in both groups, while mother overprotection was so for the adopted offspring group at time 2. One possible explanation for this contradictory finding could be ages of respondents in the current and other studies. At the time of parenting data collection, offspring in the VFS were aged between 14 and 25. Since all data on parenting styles were based on respondents' perspectives on their parents' parenting in the first 15 years of their lives, for most participants, their perspectives are retrospective in nature. However, participants in both the Creemers et al. (2011) and Visser et al. (2013) studies were younger (10 to 12 years of age) and reported "current" parenting practice at the data collection. It is possible that perception of the overprotection variable is developmentally sensitive and changes through time. This finding indicates that more studies with older adolescents and young adults need to be conducted in order to identify each parenting variable as a protective or risk factor. Beyond what we have described above, we suggest that one of the most interesting and important contributions of our study is the comparison between biological and adopted offspring with regard to parental influences on their polysubstance use. Firstly, it appears that adopted offspring showed significant gender associations with five out of six parenting variables. This might suggest potential direct and indirect influences between male adopted offspring's PSU and their low perceived scores of positive parenting variables. Secondly, all four of our models consistently show the significant protective influence of family cohesion on PSU (time 1 and time 2) in the adoptive group. This is particularly interesting because cohesion showed no significant influence at all for the biological group. In summary, the adoptive group seemed to be more sensitive or more strongly influenced by various parenting styles and other familial environments than the biological group. It is also interesting that parenting styles keep influencing their adopted offspring even as they enter young adulthood. This finding is consistent with the findings of Enoch (2012) and Kendler et al. (2012) . This could be explained by the socalled "differential susceptibility hypothesis" which claims that "genetic background may make some individuals more susceptible to good and bad environmental influences" (Enoch, 2012, p. 155) as well as by the developmental change in gene effect (Ducci et al., 2011) .
The current study was not without limitations. Our monitoring variable does not allow us to examine how and why offspring provided information to their parents which became parental knowledge and ultimately "monitoring" in the current study. The measure could encompass parent-solicited information as well as voluntary disclosure by offspring based on the quality of the parent-child relationship (Bohnert et al., 2012; Kerr et al., 2010 ).
Furthermore, it should not be overlooked that there is a two-way effect of upbringing between children and parents, since the characteristics of the child can facilitate or complicate the type of parenting style used by the parents (Barnes et al., 2006; Becoña et al., 2012) . There is a possibility that a child's prior interest in or use of substances might have caused parents to increase their monitoring levels (Bohnert et al., 2012) and/or their psychological control (Albrecht, Galambos, & Jansson, 2007) . In addition, given that some parenting behaviours are subject to change during adolescent development and in reaction to the behaviour of the child (O'Connor, 2002) , future studies need to focus on the change in parenting behaviours during adolescence and on the interplay between parenting and child characteristics (Albrecht et al., 2007; Creemers et al., 2011) .
The findings from the current study suggest that parenting programs should pay close attention to positive parenting aspects such as monitoring (parental knowledge), cohesion, care, and support, as well as father involvement. Parents should be encouraged to be confidently involved in their offspring's development even as offspring get older. These findings will be useful for training programs for parents as well as for professionals working with children, youth, and families. Furthermore, based on the findings about the potential sensitivity and susceptibility of adopted offspring towards parenting and its long-term influence, it is crucial that all personnel who work with or live with adopted or foster children and youth are aware of the direct and indirect impact of parenting as well as that of the whole family environment. These personnel include professionals such as Child and Youth Care (CYC) workers and social workers, adoptive parents, foster parents, and other family members. Only if all professionals such as CYC workers as well as all parents including current and future adoptive or foster parents can easily access parenting programs as preventive and proactive measures, will we be more effective at reducing the prevalence of PSU than we are now by using reactive interventions and treatments for youth and young adults. 
